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Optimization of the Preparation Process of Ferrous Glutamate by Response Surface Methodology
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Abstract: Ferrous glutamate was prepared from ferrous chloride and sodium glutamate by a solid-liquid phase method.

The preparation process was optimized using combination of single factor method and response surface methodology. A

quadratic regression model indicating the effect of three variables including medium pH, reaction temperature and time on

ferrous glutamate yield was established using a central composite design. The results showed that the optimal conditions for

preparing ferrous glutamate were determined as follows: molar ratio of C;H,NO, to Fe*", 1:1; medium pH, 5.76; reaction

temperature, 58.9 “C; and reaction time, 0.75 h. Under these conditions, the yield of ferrous glutamate was 77.79%. The

chemical formula of the ferrous glutamate was Fe(C;H,NO,)-2H,0.
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Fig.1  Effect of medium pH on the yield of ferrous glutamate
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Fig.2  Effect of temperature on the yield of ferrous glutamate
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Fig.3  Effect of reaction time on the yield of ferrous glutamate
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Tablel Box-Benhnken experimental design with predicted and
experimental yields of ferrous glutamate
RIS AN FpH BRMNIEE/C  CRMNI /A i
I FE
1 6.5 65 1.0 74.53 74.57
2 5.5 65 1.0 77.03 76.96
3 6.0 60 1.0 76.95 77.32
4 6.5 55 1.0 76.40 76.47
5 6.0 60 1.0 77.50 77.32
6 5.5 60 1.5 76.53 76.52
7 6.0 60 1.0 77.02 77.32
8 6.5 60 1.5 75.32 75.20
9 6.5 60 0.5 75.87 75.88
10 6.0 60 1.0 77.20 77.32
11 6.0 65 0.5 76.65 76.60
12 6.0 60 1.0 77.92 77.32
13 6.0 55 1.5 76.70 76.75
14 5.5 55 1.0 76.98 76.94
15 6.0 55 0.5 77.33 77.25
16 5.5 60 0.5 77.30 77.42
17 6.0 65 1.5 75.46 75.53
*®2 EAERBEERH
Table2  Analysis of variance (ANOVA) for the regression model
FeV5 RLiL H ¥15 FiH PIY
i 11.67 9 1.30 13.15 0.001 3%
ASJFipH 4.09 1 4.09 41.47 0.000 4%
B BLE 1.75 1 1.75 17.73 0.004 0%
CJ B[] 1.23 1 1.23 12.50 0.009 5%
AB 0.92 1 0.92 9.34 0.018 4%
AC 0.012 1 0.012 0.12 0.736 4
BC 0.078 1 0.078 0.79 0.402 2
A 1.96 1 1.96 19.83 0.003 0%
B 0.68 1 0.68 6.88 0.034 2%
c 0.61 1 0.61 6.21 0.041 4*
T2 0.69 7 0.099
BTG 0.057 3 0.019 0.12 0.944 1
Al 7 0.63 4 0.16
AR ZE 12.36 16

CV=041% R’=0.9442
e« ZER R, P<0.05,




KT EEA

E6mill=

2015, Vol.36, No.10 85

W R2 D7 Z i, FFEAP=0.001 3<0.05,
UL WIZ A 2, R RIIP=0.944 1>0.05 K23,
R=0.9442, A3 2%00.41%, P BiZEUA BRI
HRUF, WISz, FTLAARIIAR AR . 3 AR
SHREG S5 WINH — @M m, &R R B 2R Ak
il & T2 26 A 52 B KT B R BRI : A>B>C,
R A o pHAR > S 823 > e SR A] s BR 2% [A) F 22 FL A
ABXHRIG 45 Rt — e,
232  IRIFSLIGSE R

MR Ffr 4 S (R B AR AR, 43 3 e 824 A RN R AL AK
%Ak /- FipH 5.76. RMEES8.9 C RS []0.75 ho
YRS A3 IRSEEG, PR AINT8 1% 77.61%.
77.68%, 1RV 75 FE T 45 I TRINAEL 77 .64 % 5 36 E S 56 1 T
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